Abstract: Mindfulness-based cognitive therapy (MBCT) was introduced in 1995 to address the problem of recurrent depression. MBCT is based on the notion that meditation helps individuals effectively deploy and regulate attention to effectively manage and treat a range of psychological symptoms, including emotional responses to stress, anxiety, and depression. Several studies demonstrate that mindfulness approaches can effectively reduce negative emotional reactions that result from and/or exacerbate psychiatric difficulties and exposure to stressors among children, adolescents, and their parents. Mindfulness may be particularly relevant for youth with maladaptive cognitive processes such as rumination. Clinical experience regarding the utility of mindfulness-based approaches, including MBCT, is being increasingly supported by empirical studies to optimize the effective treatment of youth with a range of challenging symptoms. This paper provides a description of MBCT, including mindfulness practices, theoretical mechanisms of action, and targeted review of studies in adolescents.
Introduction
Many youths are at risk for experiencing stressors during adolescence that may lead to maladaptive coping strategies to manage negative affective experiences. Adolescence is a period of development and change for youth across multiple domains. 1 Although viewed by many as representing a dark and stormy period of emotional turbulence, most adolescents do not exhibit this pattern. However, epidemiological studies identify the adolescent years as conferring risk for internalizing problems of depression and anxiety for a minority of youth, 1,2 as well as introducing the increased potential for sensation seeking and experimentation compared to younger children. Peers take on new social salience as teens increasingly reflect on their status in the interpersonal landscape, and social contextual consideration likely influences adolescents' decisions when in the company of other youth. The interest in exciting emotional experiences and the affordances of social standing bring youth into contact with new types of stressors not previously experienced during childhood. While emotion regulation and coping may protect youth by mitigating the negative effects of stressors, 1, 3, 4 chronic exposure to stressors may deplete their coping resources. Significant, recurrent, and/ or ongoing stress may contribute to toxic stress, in which an individual's ability to manage or cope with stress is overwhelmed. 5 Increasingly, there are calls for broader thinking about how to mitigate the maladaptive aspects of stress experienced in the teen years to reduce the risk for long-term difficulties. Mindfulness-based treatments may provide a beneficial approach to help many adolescents reduce stress and other psychological problems. In this paper, we will review the history of mindfulness-based cognitive therapy (MBCT), literature pertaining to stress and coping experienced among youth, and evidence of its effectiveness with adolescents.
History of MBCT
Mindfulness has been defined as "paying attention in a particular way: on purpose, in the present moment, and nonjudgmentally". 6 Mindfulness instruction is intended to enhance awareness of and attunement to what is happening internally and externally with friendly curiosity and without judgment. The nonjudgmental awareness that is enhanced in mindfulness interventions is theorized to facilitate self-regulatory processes and coping, particularly during stressful experiences. 7 Therefore, mindful interventions may be helpful in alleviating suffering among youth dealing with life stress.
Mindfulness instruction includes exercises and techniques that cultivate an intentional focus on present-moment experience without being self-critical or judgmental. The goal of this training 6, 7 is to help individuals accept unpleasant and painful experiences without attempting to change the experience. 8 However, reducing or eliminating pain and discomfort is an understandable and natural tendency, so many mindfulness-based programs adopt a position of balancing the desire for change with an acceptance of the reality of uncomfortable experiences. 8 The use of mindfulness meditation practices to reduce distress has been a feature of many Eastern philosophical traditions (eg, Buddhism) for hundreds of years, 9 and have been increasingly used in Western medicine for well over 30 years. [10] [11] [12] Meditation practices emerged from a body of Buddhist and other contemplative traditions that represent a complementary approach that joins psychological approaches to reduce stress and discomfort, 13 including cognitive-behavioral therapies and relaxation techniques. These approaches emphasize the importance of mindful acceptance and behavioral change as core processes to ameliorate mental and physical suffering. Mindfulness-based stress reduction (MBSR) was developed for use in adults suffering with chronic pain and ongoing stressors. [9] [10] [11] Since the establishment of MBSR in 1979, several mindfulness-based interventions have been implemented to address a variety of psychological problems among adults, 12 including MBCT, 13 dialectical behavior therapy, 14 acceptance and commitment therapy, 15 and mindfulness-based relapse prevention. 16 MBSR was developed at the University of Massachusetts Medical Center and is an 8-10 week program consisting of 2½ hour sessions per week. The intervention is group-based, and participants are expected to commit to regular daily practice during program participation. 9 The program content focuses on mindfulness meditation practice, self-awareness of the body, yoga, and addresses barriers to the use of mindfulness practices during stressful moments.
Since the introduction of MBSR in 1979, several other psychological treatments emphasizing mindfulness and mindful acceptance have emerged within the behavioral and cognitive-behavioral movement. A common theme among these approaches was a new focus on affect and emotional experiences as a primary target for treatment. For example, dialectical behavior therapy incorporates mindfulness and acceptance practices to address severe emotional dysregulation.
14 Acceptance and commitment therapy focuses on the importance of the function and context of experiential avoidance to improve psychological flexibility. 17 MBCT 18 modified cognitive therapy to incorporate mindfulness techniques with the express purposes of training strategic attention deployment, particularly among adults with recurrent depression. Mindfulness-based approaches are distinguished from other cognitive-behavioral treatments in that cognitive behavioral therapy approaches focus on changing one's thoughts and behavior while mindfulnessbased approaches focus on balancing desire for changed experiences with acceptance of the present moment.
The format of MBCT mirrors the practices and approach of MBSR. The core MBSR curriculum forms the basis of MBCT, including formal exercises (eg, the raisin exercise, body scan, sitting meditation) and informal meditation in daily life (eg, washing dishes, brushing one's teeth, taking out the trash). MBCT for individuals with a history of depression focuses the didactic portion of the course on depression specifically, rather than stress more generally. A key similarity is the emphasis on experiential exercises. Both MBSR and MBCT emphasize that instructors must have their own mindfulness practice and ongoing professional development to maintain adequate practice in order to support the accurate teaching of mindfulness exercises to others; both approaches also emphasize the importance of participant practice, both in group and at home, to facilitate the psychological changes theoretically associated with mindfulness training. From the cognitive perspective of MBCT, home-based meditation sessions are important not only to reinforce habits, but also to acquire new memories of nondepressogenic coping schemas. 18 Regardless of the actual mechanism, ongoing 
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Mindfulness-based cognitive therapy mindfulness practice ensures familiarity with the techniques that are presumed to improve self-regulation, likely through a variety of channels. MBCT initially emerged as an effort to reduce the risk for depressive episodes by targeting maladaptive mood regulation. In the two decades since its introduction, MBCT has been extended to multiple applications for adults, including generalized anxiety disorder, treatment-resistant depressive disorder, cancer, suicidal behavior, and bipolar disorder. 19 Most of the research has been conducted with adult samples, with a much smaller research base with adolescents. We will next review the role of stress in adolescence, potential mechanisms of mindfulness in MBCT, and then finally review the evidence for MBCT in adolescents.
Review of literature Stress exposure in youth
Stressors experienced in childhood and adolescence have been associated with maladaptive outcomes, including internalizing problems, externalizing behaviors, academic difficulties, and health risk behaviors. 20, 21 Exposure to some stressors increases as youth age into adolescence. 22 This picture is compounded with concern for minority youth, particularly those living in low-resource neighborhoods, who encounter a disproportionate share of stressors due to structural inequality. 23, 24 Minority youth are more likely to experience the death of a family member or friend, to have a relative with negative legal encounters (eg, arrested or jailed), to have to become a caretaker, and to be placed in the foster care system. 24, 25 Nevertheless, the effects of stress on coping and psychological functioning are important for all youth, as recurrent stressors may continuously tax an adolescent's native self-regulatory system. As recent work has shown that coping can temper the effects of stress on development of depressive symptoms over time in youth, 24, 26 interventions that enhance adolescents' abilities to cope effectively with inevitable stress may provide a protective effect against psychological difficulties.
Exposure to stressors may increase the risk for developing emotional and behavioral problems, particularly if youth rely on maladaptive coping and emotion regulation strategies. Many stressful circumstances are difficult to change, and negative thoughts associated with these stressors may be quite valid and accurately reflect genuinely negative experiences. Rumination is a process that has been implicated in depressive disorders, 27 and has been shown to increase the risk for recurrence and may respond favorably to MBCT. 28 Mindfulness-based interventions target the emotional and attentional processes associated with stress and may support the development of adolescents' self-regulation. In the next section, we will review theoretical models that further detail how mindfulness-based treatments may reduce the negative effects of stress and highlight empirically evaluated mindfulness treatments for adolescents.
Effects of mindfulness on self-regulation
Mindfulness has been broadly theorized to improve selfregulation of emotions, behavior, and cognitive processes. 29 Emotion regulation is regarded as a fundamental aspect of many kinds of youth psychopathology generally 30 and a potential mediator of the relationship between exposure to risk and healthy developmental outcomes for minority youth. 5 Self-regulation of negative emotions, 31 such as anger and sadness, is related to social and peer acceptance across childhood and adolescence; thus, in addition to psychological benefits, mindfulness approaches may improve emotion regulation which may, in turn, enhance social development. [32] [33] [34] The psychological shift theorized to occur with mindfulness may contribute to improvements in associated cognitive, emotional, social, and behavioral domains (see Table 1 for examples). Cognitive information-processing models have been useful in explaining mindfulness mechanisms. In one of their earliest papers introducing the theoretical foundation for MBCT, Teasdale et al explain that "'central engine resources' are devoted to repetitive, 'ruminative,' information processing cycles motivated to the attainment of central personal goals, or intentions, that can be neither attained nor relinquished". 18 The inability to strategically direct one's attention denotes a critical element of one's cognitive processing resources and is theoretically constrained here by emotional considerations of attachment to a particular outcome in a complex matrix of individual goals and desires. We have previously discussed 7 the multiple ways by which an information-processing model 18, 35 might explain how mindfulness works to modify attentional and emotional self-regulation processes: 1) interrupting automatic, "mindless" habits and cognitive scripts associated with maladaptive behavior; 2) changing an 
neutrally observing a memory, rather than attempting to inhibit it, or reacting in an emotionally negative way); 3) becoming desensitized to previous emotional triggers for behavior; and 4) developing increased attention to and awareness of one's own general cognitive and emotional processes. Therefore, mindfulness "may change automatic response tendencies when the patient observes, describes, and participates in emotional experiences without acting on them". 36 Likewise, mindfulness may help reduce ineffective action tendencies that are linked with emotion dysregulation, 36 and the reduction of inflexibility and avoidance may allow individuals to observe their psychological experiences instead of attempting to control them. 37 Mindfulness approaches are theorized to result in improved self-regulation that emerges from increased acceptance and self-awareness, such as noticing unpleasant emotions and distress as experiences that can be accepted, rather than impulsively reacted to, ruminated over, or chronically avoided in an ineffective manner. 7, 13, 37, 38 An enhanced acceptance of internal experiences may decrease suffering and distress in response to stress. Mindfulness-based treatment may decrease symptoms through exposure to emotional and psychological stimuli, reduce maladaptive cognitive processes that inadvertently maintain negative mood states, change attitude/cognitive stance, and increase self-regulation and coping skills that promote acceptance. 13 Therefore, mindfulness may address maladaptive self-soothing and avoidant responses which function to maintain homeostasis that may accompany many forms of psychological disorders, including anxiety, depression, inattention, and other forms of psychopathology.
In summary, mindfulness approaches emphasize approaching and accepting one's experiences, rather than the chronic efforts in avoiding uncomfortable or undesired experiences. 15 Our theoretical model (Figure 1 ) reflects the range of potential changes associated with mindfulness instruction, including the intertwined self-regulatory processes of improved coping, positive cognitive changes, and improved psychological functioning.
Mindfulness-based therapies: empirical evidence
Studies of mindfulness-based interventions for use with youth and adolescents are still emerging. This growing literature provides preliminary evidence in support of the feasibility and benefits of mindfulness-based treatments for use in pediatric populations [39] [40] [41] and well-accepted by youth. 42, 43 Several mindfulness programs, including MBCT, have been adapted for use with youth. Adaptations include shorter practice periods when introducing formal mindfulness techniques and gradual increase in duration as the course progresses; making language appropriate for youth; and selecting ageappropriate mindfulness activities. 44 Our review of MBCT among adolescents will focus on identifying the effects and then suggesting areas for ongoing research.
In contrast to the adult literature, there are fewer empirical articles evaluating the effects of mindfulness training for 
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Mindfulness-based cognitive therapy youth. However, this growing body of knowledge has provided encouraging preliminary results regarding acceptability and feasibility in pediatric samples, suggesting that there is a continued need for more rigorous research on mindfulness program effects. 45 Moreover, several of these studies document positive changes in response to these mindfulness interventions. For example, mindfulness instruction in high school students led to improved blood pressure. 46 A recent randomized controlled trial (RCT) comparing mindfulness with hatha yoga and waitlist control showed that only mindfulness led to a significant improvement in working memory capacity. 47 Another RCT of disordered eating prevention for adolescent girls showed benefit when mindfulness was delivered in optimal facilitation, 48 suggesting that program delivery elements are important considerations of potential effect. Given the importance of MBSR in the original development of MBCT, we will review existing studies on MBSR in adolescents as well as MBCT.
Several studies have examined MBSR adapted for youth, showing feasibility, acceptability, and positive effects. Studies of MBSR from our program in an urban outpatient primary care clinic have demonstrated acceptability, feasibility, and potential benefit related to improved relationships and coping, and reduced conflict engagement, anxiety, and stress. 44, 49, 50 Furthermore, a small RCT of MBSR for urban youth aged 13-21 recruited from a primary care pediatric clinic demonstrated that MBSR could be feasibly and acceptably adapted for urban youth. 42 Qualitative data suggested that youth from the adapted MBSR program perceived improved self-regulation following instruction in mindfulness, including increased feelings of calm, self-awareness, and conflict avoidance, compared with youth in the active control program. Another RCT of MBSR compared with an active control program focused on boys in an urban school setting and documented decreased anxiety and rumination, with a trend for reduced negative coping and possible attenuation of cortisol response over the academic year. 43 An RCT of MBSR compared with an active control program (health education) for human immunodeficiency virus-positive, predominantly African-American youth found improvements in both self-regulation and physiological outcomes, with MBSR participants being more likely to have lower human immunodeficiency virus viral loads at 4-6 months follow-up compared to the control group. 51 Although these studies are small, they demonstrate that mindfulness-based therapies can be successfully adapted for use with youth and have a positive effect compared with an active control program. A larger RCT compared a school-based MBSR program for primary prevention with an active control program in two urban public schools (N=300). This trial showed that MBSR participants had statistically significant reductions in symptoms of depression, negative coping, negative affect, somatization, self-hostility, and posttraumatic stress symptoms. 52 Other trials of MBSR are promising as well. MBSR was compared with usual care for adolescents in outpatient psychiatric treatment using an RCT design and showed significantly reduced anxiety and depression and improvements in global psychiatric functioning. 53 In a treatment study of adolescent substance use, 54 MBSR was chosen as an effective complement to other therapeutic components (ie, sleep hygiene, stimulus control, and cognitive therapy) in reducing sleep problems and was well accepted. Taken together, these results are promising; yet, all of these studies underscore the need for rigorous study designs to enhance the methodological evaluation of mindfulness instruction for youth.
Fewer studies address the effects of MBCT programs for adolescents. MBCT has been modified for children as a downward extension of manualized MBCT. 55 Adaptations were based on developmental considerations to optimize the acceptability and feasibility of the intervention with youth. Key adaptations include shorter, more repetitious sessions (eg, 90 minutes instead of 2 hours, delivered over 12 weeks instead of 8 weeks); smaller groups (eg, six to eight students to two instructors, versus 30 adult participants in a group); use of formal limit-setting to prevent misbehavior (eg, review of rules); use of multisensory mindfulness experiences to address the cognitive capacity of this age group; use of incentives for session attendance and completion of homework (eg, stickers); and family involvement (eg, having parents support a child's home practice, and encouraging mindful speech and behaviors at home). A small feasibility trial of MBCT adapted for children (MBCT-C) showed good acceptability and reduced internalizing (eg, anxiety, depression) and externalizing symptoms (eg, disruptive behavior) among a community sample of pre-and early adolescents, aged 9-12 years, with a history of academic problems. 55 Another trial of MBCT-C examined youth 9-13 years old and found reductions in attention problems. 56 This group had been referred for reading difficulties (84% ethnic minority); students were randomized to MBCT-C by age cohort (ie, 9-10 year olds or 11-13 year olds) or to a waitlist prior to participating in a future MBCT-C group. In addition, a strong association between attention problems and behavior problems was noted and the authors speculated that MBCT-C could help promote improved behavioral functioning by reducing inattention. MBCT has been investigated in a group of adolescents with externalizing behavior problems in the Netherlands; 57 youth had diagnoses of attention deficit/hyperactivity disorder (ADHD), oppositional defiant disorder or conduct disorder, or autism spectrum disorder. This adaptation for adolescents and their parents was based on the original MBCT manual and used the same sequence of mindfulness activities (eg, body scan, mindful breathing, breathing space). Adolescents (N=14) and parents attended separate groups for 1.5 hours simultaneously; the group of adolescents focused on their difficulties, and the group of parents emphasized their role as a parent, including acceptance of their adolescent child, difficulties in communication, and family interactions. Attendance to group sessions was incentivized; adolescent participants earned points that could be exchanged for material and social rewards from parents, and they could earn money for completing the course. Postgroup analyses indicated improvement in adolescent attention, self-control, and mindful awareness; adolescents also reported decreased externalizing symptoms and social problems.
A more recently published study of MBCT in youth examined adolescents with ADHD in Canada. 58 Adolescents were 13-18 years old and 78% had comorbid psychiatric disorders. Teens and their parents (N=18) attended separate weekly sessions of 90 minutes for 8 weeks. The MYmind program is based on MBCT 12 and was developed by Bogels and colleagues in the Netherlands. Didactic content focused on mindfulness instruction as a useful tool for coping with ADHD symptoms, stress, family interactions, and difficult emotions. Results indicated reduced inattention, conduct problems, and peer problems following MBCT. Parents also reported reduced parenting stress and increased mindful parenting. In light of the good retention shown in this study, as well as the encouraging results, the MYmind curriculum is a promising adaptation of MBCT for adolescents with ADHD and other externalizing disorders.
Finally, one study has examined MBCT for adolescents with depression. 59 In this study, adolescents (N=11) aged 12-18 years with residual symptoms of depression following treatment were recruited to receive adapted MBCT. The MBCT approach was based on manualized adult MBCT as well as the modified MBCT-C adaptation; there were 8 weekly groups, and adolescent participants indicated high levels of satisfaction with the group intervention. Attendance rates were good, with 64% completing the course. Nearly all the participants were female. The small sample size limited analyses of potential treatment effects, but there were large effect sizes observed for changes in depressive symptoms and impact of symptoms, and more modest decreases in worry and rumination, and in improved quality of life. Thus, paralleling the extensive research base on MBCT for adults with a history of depression, this preliminary investigation would suggest that mindfulness instruction for adolescents could be a promising approach to reduce depressive symptoms.
In summary, evidence suggests that MBCT may be beneficial for adolescents and their parents to enhance selfregulation and coping. The results are encouraging, but the small sample sizes and lack of rigorous designs call for further research to clarify the extent and magnitude of the potential benefit for other groups of adolescents. Existing shortcomings of the studies examined here include: low number of participants; lack of a control group; limited follow-up period; and variable populations examined, including those without a formal psychiatric diagnosis. There is not currently a standard adolescent MBCT adaptation, which may make it difficult to compare across trials of various versions of modified MBCT with adolescents.
Recommendations for future research and clinical care
Mindfulness-based treatment approaches have been shown to improve overall well-being. 7 Mindfulness may enhance selfregulation and the reciprocal processes of cognitive functioning (eg, attentional deployment), psychological functioning (eg, emotional states), and coping (eg, responses to emotional challenge) (Figure 1 ). Mindfulness-based approaches reduce psychological symptoms, improve emotion regulation, improve attention and the ability to focus, and reduce maladaptive coping and rumination. 7 These improvements are further associated with increased calmness, improved relationships, and reduced stress. While there is a great enthusiasm among many who study mindfulness instruction for youth and optimism for the benefits that mindfulness practices may yield, there is still a need for rigorous scientific evaluation of mindfulness interventions for adolescents.
Future research on mindfulness-based interventions for adolescents should prioritize improving the methods for evaluating mindfulness instructions to ensure that children and youth have access to optimal clinical care that is evidence based. MBCT has demonstrated a wealth of benefit among adults, but has not been tested as frequently or as rigorously among youth. Mindfulness interventions, including MBCT, need to be evidence based, and dissemination of these interventions needs to ensure fidelity. As with other efforts to disseminate treatments that have demonstrated efficacy, it will be crucial to determine how MBCT can survive the Adolescent Health, Medicine and Therapeutics 2016:7 submit your manuscript | www.dovepress.com
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Mindfulness-based cognitive therapy transfer from adults to adolescents, and then from optimal delivery in rigorous studies to more typical settings of care, such as community mental health centers. The application of implementation science to efforts to disseminate mindfulness instruction by MBCT will play a critical role in the success of delivering high-quality mindfulness programming. Second, future research needs to continue to identify the potential mechanisms of change associated with mindfulness instruction. When MBCT demonstrates positive changes for youth, it will continue to be important to identify which emotional and psychological processes are changed (eg, attentional processes, rumination, reappraisal) and how they are improved.
Mindfulness techniques represent a group of complementary treatments that are beneficial for youth presenting with a range of behavioral, emotional, and somatic symptoms, as mindfulness instructions change the relationship to one's experiences in a positive way. Encouraging mindful awareness of one's present-moment experiences, as well as associated thoughts and emotions, allows an individual to recognize both the sensation and responses to the stimulus. As a result, individuals decrease attachment to the associated thoughts and emotions, which enables more flexible responding to stress and psychological symptoms.
